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I Initial contact and identification of needs:

At a general interest meeting held at the Northwest Oregon Labor Council
concerning Workplace Literacy, representatives of the International
Brotherhood of Carpenters and Joiners and the Willamette Training Center
(Carpenter Apprentice Program) identified basic mathematics as an area of
intense concern. Two areas of emphasis were identified:

a) limited mathematics skills among pre-apprentices.

b) varied level of essential mathematics understanding of carpenters in
stages of the apprentice program was substandard.

Everyone agreed the carpentry work was becoming more technical w,th all
workers required to read specifications or blueprints.

Individual meetings with union officials and group meetings with carpentry
instructors identified methods to interface Skill Builder instruction with on-
going apprentice and pre-apprentice training. Labor representatives
participated in the recruitment, interviewing and selection of instructors.

IL Collaboration to set up classes:

In coordination with the Carpenter's Apprenticeship program, it was
recognized that the union training trust was the lead agency in determining
needs and developing basic skills instruction intervention strategies. The
college's ability to be flexible and adaptable enabled the development of a
service that complimented existing training.

a Entry into job site:

The Carpenters 'fraining Trust determined which jobs to focus on,
emphasizing a need for both pre-apprentices and apprentices. A
review of existing carpenter training materials and interviews with
current carpenter trust instructors and administrators identified
initial needs (see Section III for a detailed explanation and supporting
materials). During carpenter apprentice training activities, individuals
were referred to the learning center as needed (i.e. math-based
problem required intensive assistance). Pre-apprentices were tested
during training and referred to evening tutorial if they wanted
individual assistance. Participation was voluntary and appreciated.
There were many returning students over the year.

b. Logistical considerations

The Carpenter Training Center offered one week intensive apprentice
training required four times per year. The apprentices are involved in
a six-year program leading to journeyman status. A learning center at
the Carpenter Training Center was established, open two days per



week for three hours in each day. Securing a workable space for the
learning center required patience and continued efforts with training
center management. The learning center was a private room, small
but comfortable, and accessible year round. The learning center
enabled carpenters to receive tutoring on an as-needed basis.
Recruitment was aided by participation of the labor liaison at the pre-
apprentice training classes. Interested individuals, after taking a math
test, were referred to individualized tutoring. The apprentices were
best recruited by word of mouth from one to another by their personal
experiences receiving tutoring and affirmation of Skill Builders
services from their carpentry instructors. The projected results from
initial proposal plan to serve (35), to actual participation (203), has
shown a 5000/o increase in unduplicated headcount as of October 15,
1991, with services anticipated to be offered through March, 1992.

HI. Determination of curriculum content and development of curriculum:

Nature and sources: Visits to site, interviews with instructors.
How objectives were identified: Needs of instructors.
How job materials, technologies, tasks/activities were incorporated
into curriculum: We redid many of the worksheets already in use. We
developed new ones to cover additional needs. (See Appendix IV
Revised Instructor Materials and Worksheets, Handouts and Forms.)
Calculators were encouraged so much of our emphasis was

on correct calculator use.
Problems in the process: The major problem initially was having
materials revised and available when the students came to us. Each
week students came with different needs for which we were unable
initially to be prepared. Six months into the project we felt prepared
for just about any need of the students.
Solutions: Students or instructors were available to help us in tight
situations,

IV. Deliveu of instruction:

Participants: See Appendix II, Learner Data Forms

Factors affecting participation: It was primarily voluntary
participation. Pre-Apprentice and Apprentice carpenters came in for
special math review or help when they were unable to perform the
required apprenticeship mathematics. They attend apprenticeship
classes for a week at a time, four times a year. Six hours of that week
two instructors are available for mathematics lab. Prior to joining the
program, they attend a pre-apprenticeship orientation. We are also
available for several hours of the orientation.
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V. Assessment of Learners:

Initial assessment tools were lengthy sets of fraction problems. These were
used by the Center's instructors. We found that not everyone needed
fraction practice. See for the variety of pre- and post-tests that were
eventually develuped. Results are given on Learner Data Forms.

VI. Program Evaluation:

Formative: Feedback was given through the enthusiasm of the Center's
instructors and their continued efforts to encourage their students to
postpone projects to attend the math lab. There was continuous
development of materials to meet the needs of each student. The primary
change occurred with the development of Pre/Post-tests mentioned
previously. Occasionally, we provided instruction for the entire apprentice
class. It was generally on fraction-decimal conversions and right triangle
formulas.

Summative: The measurement tools were based on the particular needs of
each student. Generally each week there were different needs ranging from
fractions to volume to right triangle calculations.

The learners repeatedly reported success in the math used in the
apprenticeship classes after attending our labs or classes. We also
experienced a high rate of return students for those whose math skills had
been weak when they entered the apprenticeship program.

Many students reported increased confidence when they were preparing for
the Journeyman's examination.

VII. Overall issues, concerns, comments:

A concern that was almost immediately resolved was in determining a room
at the training center where we could offer not only instruction, but also
store all of our materials. Initially we gathered wherever an available room
could be found, while our materials were sometimes in a different
room,often occupied by another person or class. Finally it was agreed that
we could locate our instruction and materials in a seldom used lounge. This
has been a perfect set-up.

The cooperation and facilities provided to us are to be commended. We
have always felt welcomed by the staff through their encouragement and
willingness to meet our needs.
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Estimate of number of hours spent in:

Hours actiVity

44 Negotiation and planning with partner
18 Planning with other consortium members

304 Curriculum development
434 Actual instruction (available 14 hours per week)
131 Recordkeeping and write-up

Since October, 1990 there have been 14 hours/week scheduled for
instruction. Some of that time was also used foi curriculum development
and revision, recordkeeping and write-up when student load was light.
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Sandy Clawson/Margie Taylor

Partnership;

Mt. Hood Community College
Oregon-Washington

Carpenters/Employers Apprenticeship and Training Trust
United Brotherhood of Carpenters and Joiners of America, Local Union #247Associated General Contractors

Audits and task analysis with Garry Goodwin, Tom Day, Jim Murphy, RonHanson, Harold Brainstetter, and clients.

Assessment and evaluation of diagnostic tools currently used in training.

Instructional Goals:

1. Improved competencies in mathematics and reading; specifically calculator
use, algebra and reading blueprints.2. Improved job performance and greater promotability.3. Provide basic skills instruction for apprenticeship program.

We have been in the process of selecting commercial materials, developing
materials, field testing and revising curriculum since August 1, 1990. Focus has
been on job-specific tasks, calculation in construction and algebra.



BUILDING TRADES LAB

QBECMMS.

The student will:

Decode basic written
vocabulary accurately

Perform multi-step
geometric computations

Acquire calculator
applications as needed in
the workplace

Apply formulas to work-
related problems

Demonstrate estimating
skills

Interpret and solve
functional context
related computations

Follow written
instructions

ME.THODzdACTIVITIES_

Pre-tests

One-on-one tutoring

Oral drills

Cooperative learning

Group instruction

Application of formulas

Application of calculator
functions

Transfer word problems
to numerical problems

1 t)

EN/ALVA:1W CRITERIA

Post tests

Instructor interview

Application of skill to
workplace project

Job performance



hoz, - ,./.".:

7 z.,

Needs Assessment: Carpenters

1. We are planning on attending the job entry training. What role, if any, do you
want us to play? Are there certain parts that you want us thedor do you think the
entire -session would benefit us? (What should we wear?)

2. When do the applicants/apprentices takeSI;:Pre-Apprenticeship Evaluation )
Test?

3. Do they have 1/2 an hour to do it? Or is it tnst Exam that must be done in
1/2 an hour? It r/ if." 1./A

)4,0Sejlet 7"11:4. Can we see the exams to diagnose :Afhere the most difficulty for the students ap-
pears to be? If so, when?

5. Did you get the math program from your friend?

6. Can we get a good copy of the ikill blocks?14,21efa_

7. The grant mentions that our instruction should include blueprint reading, calcula
tor use, reading contract documents and specifications, algebr . in construction,and safety. Do you see these as your most basic needs?
Blue print Calculator Documents Algebra

Safety

Which skill blocks specifically address these areas? Blueprint

CalCulator. Documents

Safety-

9. Or do we need to address even more basic skills such as muttiplication, dMsion,per cent, etc., reading?

Algebra

10. We are feeling that any math program would be most beneficial during training,perhaps an hour before training begins in the morning, or 1/2 hour at lunchtime.How do you feel about this?

Cli.,01,*(31"t1 4/111:1

11



MEMO
To: Supervisors and Shop Stewards

From: The Skill Builders - a voluntary no cost program funded by the U. S.Dept. of Education.

Subject: Training Course

Purpose: The purpose of the questionalre is to help us In determining the specificmath and reading skills your workers need to improve their effectivenesson the job.

Descriptloid
of Course: Calculation in construction Is a weekly class forapprentices :and pre-apprentices aimed to sharpen math skills. It is available for one tofour hours.

The Skill Builder series includes the following: 1) bluprint reading,2) calculator use, 3) reading contract documents and specifications,
4) algebra in construction, and 5) safety.

Directions: Please describe your workers' needs as completely as you can.Most of the answers require a yes/no answer or a short phrase.
Please return the survey by August 6, 1990 in the enclosed envelope.

1. Will this course meet a need or benefit your workers? Yes No

2. How many workers would benefit from this training?

3. How many workers would be interested In this training?

4. How many workers would participate?

5. What areas should be emphasized?

411=0.111.101Mr1V

(Iv ot..66 Are there any special problems? (E5c.

Thank yOu for taking the time to answer the survey. We will let you know the results.
Geo !
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THE CENTER
01111111M.

TEL:503-667-7390 Feb 13..92

SKILL mum= LEARNER DATA
DATA SUMMARY/ALL TERMS

12:44 No.001 P.04

PROGRAM: Carpenters

TOTAL STUDENTS SERVED: 307 Male: 291 Penal's: 16

BIRTHDATE: ETHNICITY:
Male/Fenude Male/Female

1942 1/0 Am Indian 8/3
1943 1/0 Black Afro-Am 8/0
1944 1/0 Caucasian 233/13

1946 2/0 Sp Surnamed Am 5/0

1947 2/0
1948 2/0 EMPLOYED:
1949 2/0 Male/Female

1950 6/0 Not Employed 22/0

1951 2/1 Part-Time 8/0

1952 6/0 Full-Time 28/0
1953 4/2
1954 10/1 PRE AND POST TEST SCORES
1955 11/0
1956 10/1 Average increase in scores is 134%
1957 7/0
1958 6/1 EDUCATIONAL LEVEL
1959 10/1 Male/Female Mae/Female

1960 18/1 Less than high school 22/1 3 Yrs Coll/No Degree 4/0

1961 9/3 GED Certificate 37/1 Certificate 2/0

1962 23/0 High School Diploma 164/11

1963 15/1 2 Yr College/No Degree 2/0
1964 17/0
1965 15/0 ULTIMATE MOTIVE
1966 13/1 Male/Female

1967 10/0 lb get a job 13/0

1968 17/0 lb enhance current job 19/0
1969 10/1 To get better job 15/0

1970 9/0 Personal Enrichment. 1/0
1971 11/0 To explore career
1972 7/0 direction 12/0

1973 3/0 Other 2/0

EDUCATIONAL GOAL
Male/Female

To take one Class 209/11
To take a few classes 3/0
To earn a 2-yr degree 5/0

15



THE CENTER TEL:503-667-7390 Feb 07,92 9:22 No.001 P.05

PROGRAM
Carpenters

SKILL BUILDERS LEARNER DATA
DATA SMEARY

TERM Fall TEAR 1990

(=DENTS wawa: 27 muss

131RTIMATE:

Male Female Male Female
1930 1938
1931 1939
1932 1940
1933 1941
1934 1942
1935 1943
1936 1944

19451937

Male Female Male Female
1962 3 1970
1963 1971 2
1964 1972

21965 1973
1966 2 1974
1967 1975

4 19761968
1969 4

EMPLOYED
Mal.

Not NM

. EDUCATIONAL
Female
RIR 1

LEVEL

Male/Female
1/NR

2
Fart

3 1/
Full

4

5

6

7

PRE AND POST TEST SCORES:

26 FEMALE:

Male Female

1

1946 1954
1947 1955
1948 1956
1949 1957
1950 1958
1951 1959
19 sl 1960
1953 1981

ICIMICIIT: Male Female
1 4

22 5
9 13 6

Male Female

L..
,

Male iPemale

ULTIMATE MOTIVE gocomioNAL 00AL
Male/Feenale Meletromale

1 NR/NR 1 26/1

2 2

3 3

4 4

s

7

% PRE % POST % pm% pm. % PM% POST % % POST % PIUS I./ P.1).ST

No Pre/Post Test Scores



THE CENTER

PROGRAM
Carpenters

TEL:503-667-7390 Feb 07,92 9:22 No.001 P.06

SKILL BUILDERS LEARNER DATA
DATA SUMMARY

USUII Winter TEAR 1991

STUDENTS SERVED: 46

IIIRTHDATE:
Male Female

Num 44

Male Veinal*

FEMALE: 2

Male Female R0de numb
1930 1936 1946 1084 21931 1939 1947 19551932 1940 1948 19561933 1941 1949 19571934 1942 1950 1 19581936 1943 1 1951 1 19591936 1944 1 1952 19801937 1945 1933 1961 1

1962
1963
1964
1965
1966
1967
1966
1969

Malts
3

Female Male
1970

Female kals Female
1

Male

4
Female

4 1971._
1

1
1 21972

1973 3
3 1974

1975
1978

EMPLOYED
Het Fowls

Not

Pad

Full

13DUCA1IONALLEVEL

Mide/Fonwils
1

2

3 28/2

4

5

6

7

PRE AND POST TEST SCORES:

1LILITMATEMOTIVE

Mas/Famuds
1 N/R N/R

2

3

4

5

6

ISUCATIONALCIOAL
Mals/Fewmd*

1 44/2

2

3

4

5

7

26 10RIVW:PCHWF %PIM %POW 9610FIVWFOOT lEINAPICKMIT, lvmstocrarr
37/68 0/100 74/82 20/100

0/100 0/100 0/100 20/88

93/- 73/93 40/100

0/100 22/77 50/-

50/50 0/100 ,33/88

95/- 0/100 6/50

17



THE CENTER

PROGRAM
Swenter

TEL:503-667-7390 Feb 07,92 9:23 No.001 P.07

SKILL BUILDERS LEARNER DATA
DATA SUPINIARY

STUDENTS SERVED:

BIRTHDATE:

Male Female
1930
1931
1932
1933
1934
1935
1936
1937

1962
1963
1964
1965
1966
1967
1968
1969

Male Female

80

1938
1930
1040
1941
1942
1943
1944
1945

111abiSpring TZAR 1991

NUM: 76 MUM: 4

Male Femrde

Mrde Ferrude
1970 4
1971
1972
1973
1974
1975
1976

EMPLOYED EDUCATIONAL IZVEL
Male Female Mc ^a/Female

Not 2 N/ R 1 8/1

2 9
Part 3

3
Full 9

39/2

4

5

6

7

PRE AND POST TEST SCORES:

%PRE/% POST % PRIV% POST

7/20 70/80
70/90 70/80
40/100 30/100
60/90 70/80
70/50 40/70
90/100 67/100
80/100 27/80
70/90 70/80

-200100
70/80
0/80

60/80 10/80

Male Female Male Femrde
1946
1947
1948 2
1949 1

1950
1951
1952
1953

ETHNICITY: Male Female
1

2
3

ULTIMATE MOTIVE

Male/Female
1 3/

2 6/

3 5/

4

5 2/

6 1/

1954
1955
1956
1957
1958
1959
1960
1901

4
5
6

Mak Female

EDUCATIONAL 00AL
Male/Female

1 6/

2 2/

3

4

5

6

7

3/

% P1116/94 POST % PPX/%12perc %

18

PRE/%POST
20/90 30/67 73/80
50/70 50/100 70/80
13/100 100/100 20/100
80/100 60/100 -/80
67/100 14/40 90/100
27/87 80/100 0/83
60/100 10/100 73/100
70/80 0/90 70/80.
70/-
100/100

83/75
37/100 -60/100

70/80 50/80 67000,"



THE CENTER TEL:503-667-7390 Feb 07,92 9:29 No.001 P.17

VREMOST Reverse side of Carpenters Spring 1991

100/100
50/-
27/60
0/90
20/80
0/86
73/100
25/50
70/80

0/80
13/73

20/90
10/80

70/80
35/100
0/100
70/90
73/100

'.(



THE CENTER

PROGRAM
Carpenters

TEL:503-667-7390 Feb 07.92 9:23 No.001 P.08

SKILL BUILDERS LEARNER DATA
DATA SUMMARY

111:= Summer 11UUR 1991

STUDENTS SERVED: 49 MAU:

Male . Female Male Female
1930 1938
1931 1939
1932 1940
1933 1941
1934 1942
1935 1943
1936 1944
1957 1945

Male Female Wide Femmde
1982

1970 6 11963
1971

1964 1972
1965 2 1973
1966 1. 1974
1967 3 1975
1968 3 19761969

imincomm
.11ale

.

Femmde
giummumucvn

Male/Pessale
Not 1 N R 1 2/

part 1
2 7/1

3 33/4
Full

4

5

6

7

44 FNALUZ: 5

Diale Fenmde

194A I

1954
194i 1 1955
1948 I 1956
1949 1957
1950 1958
1951 I 1959
1952 I

1980
1953 1981

mortann Nhde Femude

Male Female

Male ilamal.
1 4
2 5
3 43 5 6

maimmaimarrmi EDVCATIONALGOAL
Male/Pesaale Male/temale

1 1 34/4

2 6/ 2 1/

3 3

4 4 2/
5 2/ 5

6 8

7

PRE AND POST TEST SCORES:

% PRE/% POST % 1.2R.IS% POST % PPN% POST % PRE/% POST

4.

% PI/2/% POST
0/100
87.5/100
33/100
67/87.5
-/100
75/100
50/100
40/100
75/100

56/-
60/100
33/100
70/100
0/100
5/80
60/80
0/100
50/80

20

50/80
0/100
0/100
20/90
0/100
70/100
50/100
0/100
60/100
50/90

0/100
60/100
0/100
-/93
10/90
10/50
-/100
0/100.

20/60
..

62/100

30/100
50/100
70/100
20/100
-/100
0/50
67/100
20/100

0/49.0
.%

:Ati.:,:..: ,



THE CENTER TEL:503-667-7390 Feb 07,92 9:23 No.001 P.09

SKILL BUILDERS LEARNER DATA
DATA SUMMARY

PROGRAM 21=d Fall TRIM 1991_
Carpenters

STUDENTS

111RnWATIC:

1930
1931
1932
1933
1934
1935
1936
1937

1962
1963
1904
1965
1966
1067
1988
1969

!IIIMMMIENIO

SERVED: 79

Male Female Mole
1938

MAIM 75 MUM&

Female Mal.
1946 2

Female

2

Ferns&
2

1954
1955
1956
1957
1958
1e59
1960
1031

4
5
6

Mole
' 1

Female

1t)39 1947 1
21040 1948

1941 1949 I

1042 1950 3
1943 1951 1

1
1944 1952 i 4
1945 1953 1

Male Female Male
1970

Female
INIINICITT: Male Male Female

1971 6 1

1972 2
5 751973 3

1974
IG75
1976

3

Eammuolimp
Male

. filUCATIONALIXVEL
Foam& Mole/Fmaale

Not 14 1 10/ N/R

Part 3 2 16/

Full 10
3 38/2

4 1/

5 1/

6 1/

7

utimmairmin IIIIMAINFRMINICHINI
MalefFeaude Mak/Female

1

2

3

4

5

6

9/

6/

7/

5/

N/R 1

2

3

4

6

7

75/2

PRE AND POST TEST SCORES:

% PRE" POST % PRTV% POST, % PIVIA" POST % PM% POST
0/100 0/95 0/80 0/80
0/80 0/100 0/100 0/100
0/- 0/80 0/89
0/80 0/60 66/88
0/100 0/100 25/89
0/89 0/100 0/100
0/80 0/100 0/90
20/100 0/60 0190
37.5/89 0/80 67/100 4 ..i.

0/100 0/80 0/77

% P1.I.BeLPOST



THE CENTER TEL:503-667-7390. Feb 07,92 9:26 No.001 P.14

SKILL BUILDERS LEARNER DATA
DATA SUMMARY

PROGRAM
Car enters

TIM Winter 11UUR 1992

611MDEMMISOMMEak 26 (to date) MUM 24 FNMA 2

BIRTHDAM:
Male Female Male Female Mak Female Male Female

1930 1938 1946 1954
1931 1939 1947 1985
1932 1940 1948 1958 1
.1933 1941 1949 1957
1934 1942 1950 1958
1935 1943 1951 1959 1.

1936 1944 1952 1960
1937 1945 1953 1961

Male

1962
Female Male

1970
Female RUMMY:

1

2
3

Male Female

4
5
6

Male ilernal.
1963 1971
1984 1972
1965 2 241973
1968 1974
1967 1975
1968 1 1976
1969

EIMMUDIIMD
Nhde

Not 5

Female

N/R

EDUCATIONALLEVEL

Maleffemala
1 1/

2 5/1

3 15/1

4 1/

S 1/

6

7

ULTIMATEMOMB
MalejfIhmaale

1 1/ N/R

2 1/

3 2/

4 1/

5 3/

6 1/

IIIIININTINNWANINL

Male/Fenude

1 24/2

2

3

4

8

8

7

Part 1

Full 3

PRE AND POST TEST SCORES:

% PRE % POST % PRE % POST % PRE/% POST % PREN POST 962iftE % POST

PRE and POST Test scores to follow
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CARPENTER TRAINING CENTER
Monday-Wednesday Math Lab

POST-PROGRAM PARTICIPANT
Survey Sheet

Class Information:

1. What can you do now that you couldn't do before taking this class?

;a) cr Areou-r- I orRY---77

2. How many classes have you attended so far? 2 Classes

3. Has this class helped you meet or work toward any of your personal goals?

Yes No

4. Circle one number in each row across to show how you would rate each item.

Why or why not?

How would you rate this program?
Very interesting to me 4

Very useful to me on the job ( 4

3 2 1 Boring to me

3 2 1 Totally useless to me
on the job

Veiy useful to me
outside work

5 39 3 2 1 Totally useless to me
outside work

Exactly what I expected 5 3 2 1 Not at all what I
emected

liow would you rate the materig)s?
Easy to learn and simple 5
for me 3 2 1 Hard to learn and

confusing for me

5. Would you recommend this course to a co-worker or friend?

Why or why not? No

6. If you could change anything about this program, what would it be?

Thank you for taking time to help evaluate this course. Your answers will be very useful in trying to make itbetter.

Skill Builders SC/MT 10/14/91
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CARPENTER TRAINING CENTER
Monday-Wednesday Math Lab

POST-PROGICAM PARTICIPANT
Survey Sheet

Class Information:

1. What can you do now that you couldn't do before taking thil class?
PRACTO hin

2. How many classes have you attended so far? 2- Classes

3. Has this class helped you meet or work toward any ofyour personal goals?

>c
Yes No

Why or why not?

4. Circle one number in each row across to show how you would rate each item.

How would you rate this program?
Very interesting to me 5 0 3 2 1 Boring to me

Very useful to me on the Job 5 3 2 1 Totally useless to me
on the Job

Very useful to me
outside work

5 4 2 1 Totally useless to me
outside work

Exactly what I expected 5 4 0 2 1

Haw would you rate the materials?
Easy to learn and simple 4 3 2 1for me

Not at all what I
emected

Hard to learn and
confusing for me

5. Would you recommend this course to a co-worker or friend?

Why or why not?

X
Yes No

6. If you could change anything about this program, what would it be?

flank you for taking time to help evaluate this course. Your answers will be very useful in trying to make itbetter.

Skill Builders SC/MT 10/14/91
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CARPENTER TRAINING CENTER
Monday-Wednesday Math Lab

POST-PROGRAM PARTICIPANT
Survey Sheet

Class Information:

1. What can
-17 at1

you do now that you couldn't do before taking this class?
a Pio' IL It ri

2. How many classes have you attended so far? Classes

3. Has this class helped you meet or work toward any of your personal goals?

Yes No
Why or why not?

4. Circle one number in each row across to show how you would rate each item.

flow would_you_rate this wolfram?
Very interesting to me 5 0
Very useful to me on the job 5

3 2 1 Boring to me

3 2 1 Totally useless to me
on the Job

Very useful to me
outside work

5 4 2 Totally useless to me
outside work

Exactly what I expected 5

13221...102111aXiBLIIILLOILII=Elle
Easy to learn and simple
for me

3 2 1 Not at all what I
emected

3 2 . Hard to learn and
confusing for me

5. Would you recommend this course to a co-worker or friend?

Why or why not? Yes No

6. If you could change anything about this program, what would it be?

(hank you for taking time to help evaluate this course. Your answers will be very useful in trying to make itbetter.

Skill Builders SC/MT 10/14/91
n4 u



CARPENTER TRAINING CENTER
Monday-Wednesday Math Lab

POST-PROGRAM PARTICIPANT
Survey Sheet

Class Information:

1. What can you do now tk4at you couldn't do before taking this class?
4/X. usiler F socilmi Ur"

2. How many classes have you attended so far? Classes

3. Has this class helped you meet or work toward any of your personal goals?

Yes No
Why or why not? a 06044 tzibe

4. Circle one number in each row across to show how you would rate each item.

How would you rate this _program? r;
Very interesting to me 5 J 4 3 2 1 Boring to me

Very useful to me on the job 5
..4j 3

2 1 Totally useless to me
on the job

slVery useful to me 5
outside work

3 2 1 Totally useless to rne
outside work

Exactly what I expected 5) 4 3 2 1

ilasEguicLEUxattlhtioattriall2
Easy to learn and simple I. 5) 4 3 2
for me -

Not at all what I
emected

Hard to learn and
confusing for me'

5. Would you recommend this course to a co-worker or friend? v
Why or why not? 744m SAW
1_11344. t.) r4d-shoci,.

No
..ere 4ir irk5

6. If you could change anything about this program, what would it be? /,'/'4/e1-14-1V--5*(5-

fhank you for taking time to help evaluate this course. Your answers will be very useful in trying to make itbetter.

Skill Builders SC/MT 10/14/91
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CARPENTER TRAINING CENTER
Monday-Wednesday Math Lab

POST-PROGRAM PARTICIPANT
Survey Sheet

Class Information:

1. What can you do now that you couldn't do before taking this class?
rtiA a/Luis to

J a 1-e_e O el VickP-e

2. How many classes have you attended so far? 1-- Claases

3. Has this class helped you meet or work toward any of your personal goals?

Yes No
Why or why not?

4. Circle one number in each row across to show how you would rate each item.

How would you rate this program?
Army interesting to me

Very Ilseful to me on the job

Very useful to me
outside work

4 3 2 1 Boring to me

4 3 2 1 Totally' useless to me
on the job

5 4 2 1 Totally useless to me
outside work

Exactly what I expected 5 4 2

How would you rate the materials?
Easy to learn and simple 5

.- for me -- -

1 Not at all what
emected

2 1 Hard to learn and
confusing for me

5. Would you recommend this course to a co-worker or friend?

Why or why not?
Yes No

6. If you could change anything about this program, what would it be?

thank you for taking time to help evaluate this course. Your answers will be very useful in trying to make itbetter.

Skill Builders SC/MT 10/14/91
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Carpenter's Training Center
Sample Materials

developed by Sandy Clawson, Marjorie Taylor,
Scott Copeland & Merry Jo Chatelain

for
Mt. Hood Community College/

Oregon Washington Carpenters Employers
Apprenticeship & Training Trust Fund
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Name

.Date

CARPENTRY MATH QUIZ

The following questions are designed to aid the student in a study of mathematics for
carpenters. Students taking this quiz may use calculators, books, hand-out sheets andinformation from the instructor or other students to figure their answers. Good Luck!
1. Convert the following decimal feet to feet, inches, and the nearest 16th of aninch:

101.33' 16.29'

198.60' 256.77'

137.41' 112.94'

2. Use a calculator to convert the following dimensions to decimal feet, rounded offto the nearest 100th:

3' 7 1/4"

28' 6 5/8"

6' 8 5/16"

112' 1 3/8"

75' 3 15/16"

3. How many board feet are in each of the following pieces of lumber?

8' X 2" X 4"

16' X 2" X 8"

12' X 1" X 6"

4' X 4" X 4"

18' X 4" X 14"

6' X 1" X 2"
31



4. A concrete wall is to be built 8" wide, 8' tall and 37' long. How many cubic yards
will it take to pour it ( to the nearest 100th ) ? How many yards would you order?

Total cubic yards =

Concrete to order =

5. How much concrete will it take to pour the following 12" deep footing?
39'

Total cubic yards ( nearest 100th) =

Yards you would order =

6. How much concrete will it take for a 40' long retaining wall of the following
dimensions?

Total cubic yards ( nearest 100th) :

Yards you would order:

7. How much concrete will it take to pour 8 round columns,
14" in diameter and 13' 4" tall?

Total cubic yards ( nearest 100th )

Yards you would order:

3(



Name

Date

CARPENTRY MATH QUIZ

The following questions are designed to aid the student in a study of mathematics forcarpenters. Students taking this quiz may use calculators, books, hand-out sheets andinformation from the instructor or other students to figure their answers. Good Luck!
1. Convert the following decimal feet to feet, inches, and the nearest 16th of aninch:

101.33' 16.29'

198.60' 256.77'

137.41' 112.94'

2. Use a calculator to convert the following dimensions to decimal feet, rounded offto the nearest 100th!

3' 7 1/4"

28' 6 5/8"

6' 8 5/16"

112' 1 3/8"

75' 3 15/16"

3. How many board feet are in each of the following pieces of lumber?
8' X 2" X 4"

16' X 2" X 8"

12' X 1" X 6"

4' X 4" X 4"

18' X 4" X 14"

6' X 1" X 2"

33



4. A concrete wall is to be built 8" wide, 8' tall and 37' long. How many cubic yards
will it take to pour it ( to the nearest 100th ) ? How many yards would you order?

Total cubic yards =

Concrete to order =

5. How much concrete will it take to pour the following 12" deep footing?

Total cubic yards ( nearest 100th) =

Yards you would order =

14"

6. How much concrete will it take for a 40' long retaining wall of the following
dimensions?

10"

Total cubic yards ( nearest 100th) :

Yards you would order:

7. How much concrete will it take to pour 8 round columns,
14" in diameter and 13' 4" tall?

Total cubic yards ( nearest 100th )

Yards you would order:

34
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NAME

DATE

JOB ENTRY TRAINING PRE-TEST - A

Solve the following, showing your work:

1.

2.

3.

4.

5.

1 1/4 - 7/8 =

16 -12 1/4 =

14 3/4 x 1 1/16 X

5 1/5 x 15/16 X 3

1 1/4 5/16 =

32

1/2

=

=

6.

7.

8.

9.

10.

14x (2'71=

(20'6)+12

13x (2'6)=

(83'61+6

31/3 +5=

=

=

Skill Builders SC/MT 4/1/91 35



NAME

DATE

FRACTION WORKSHEET

Solve the following, showing your work:

1.

2.

1 1/4 - 7/8 =

4 5/16 - 2 3/4 =

11.

12.

2/3 + 3/4 =

5/16 + 3/8 =

3. 3/4 X 2/3 = 13. 1 1/4 + 5/16 =

4. 16 - 12 1/4 = 14. 5/16 + 4 1/8 =

5. 15/16 x 3/5 = 15. 16 + 5 1/3 =

6. 2 1/4 x 3 5/8 x 4 5/12 = 16. 14 x (2' 7") =

7. 14 3/4 x 1 1/16 x 32 =
17. 18 x (3' 5") =

8. 5 1/4 x 2 2/3 x 3 5/12 =
18. (8' 5 1/41 + 15"

9. 1 2/3 x 3 1/4 x 12
19. (20' 6") + 12 =

10. 5 1/5 x 15/16 x 3 1/2 =
20. 29 x (4' 11") =

Skill Builders SC/MT 9/5/91
1

3 6

=



'Perform the indicated operations:

21.

22.

1/4 x (5' 3 1/2")

13 x (2'6") =

= 33. 51/57 )09/26 =

34. 24/35 x 5/6 =

23. (50' 3 1/2") x 11 =

35. 5/8 x 3/4 x 128 X 5/16 =

24. (2' 6 3/4") + 8" =

36. 1/2 x 3 1/3 x 9/16 =

25. (83' 6") + 6 =

37. Find the square root of 900 =

26. 11 x (3' 6") =

27. 2 1/4 + 3 =

28. 3 1/3 + 5 =

29. 7 1/7+ 5/7 =

30. 30 + 7 1/2 =

31. 3/4 + 2 1/4 =

32. 31/3x 5 =

3 7
Skill Builders SC/MT 9/5/91
2



NAME

DATE

JOB ENTRY TRAINING WORKSHEET 2

Solve the following, showing your work:

1. 1 1/3 - 5/6 =

2. 5 3/16 - 3 1/4 =

3. 7/8 x 1/3 =

4. 15 11 3/4 =

5.

6.

7.

11/16 x 2/5 =

3 3/4 x 2 3/8x 4 7/12 =

12 1/4 x 2 3/16 x 28 =

8. 3 3/4 x 2 1/3 x 3 7/12 =

9. 2 1/3 X 3 3/4 x 16 =

10. 4 3/5 x 11/16 x 7 1/2 =

11. 1/3 + 1/4 =

12. 7/16 + 5/8 =

13. 1 3/4 9/16 =

14. 3/16 + 4 3/8 =

Skill Builutirs SC/MT 2/27/92

15. 21+ 2 1/3=

16. 12 x (3' 4") =

17. 16 x (2' 9") =

18. (6' 3 3/4") + 15" =

19. (10' 6") + 12 =

20. 17 x (5' 9") =

21. 4 3/4 x (3' 2 1/21 =

22. 15 x (3' 6") =

23: (30' 5 1/21 x 7 =

24. (3' 5 1/4") + 8" =

25. (75' 6") + 3 =

26. 7 x (4' 6") =

27. 5 3/8 + 2 =

38



JOB ENTRY TRAINING WORKSHEET 2

Solve the following, showing your work:
28. 2 1/3 + =

29. 8 1/8 4- 5/8 =

30. 20 3 1/3 =

31. 2/3+ 1 1/3 =

32. 4 1/3 x 5 =

33. 14/39 x 13/21 =

34. 14/45 X 5/7 =

35. 3/8 X 1/4 X 96 x 7/16 =

36. 1/2 x 2 1/3 x 9/16 =

37. Find the square root of 625 =

Skill Builders SC/MT 2/27/92
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NAME

DATE

JOB ENTRY TRAINING POST-TEST - A

Solve the following, showing your work:

1. 1 1/3 - 5/6 = 6. 1.2 x (3' 4") =

2. 15 - 11 3/4 = 7. (10' 6") + 12 =

3. 121/4x 23/16x 28= 8. 15 x (3' 61=

4. 4 3/5 X 11/16 X 7 1/2 = 9. (75' 61+ 3 =

5. 1 3/4 + 9/16 = 10. 21/3+ 7=

Skill Builders SC/MT 4/1/91 4 0



Name Date

DECIMAL/FRACTION CONVERSION PRE-TEST

Change to the nearest 16th inch or thousandth of a foot (unless
otherwise indicated)

1. 6' 7 3/4" =

2. 4.825'

3. 47' 1/4"

4. 13.281' =

5. 7' 2 5/16" =

Skill Builders SC/SC/IVIT 7/22/91
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Name Date

DECIMAL/FRACTION CONVERSION POST-TEST

Change to the nearest 16th inch or thousandth of a foot (unless
otherwise indicated.)

1. 8' 5 7/8" =

2. 5.775'

3. 33' 6 3/4" =

4. 12.302' =

5. 14' 3 9/16" =

Skill Builders SC/SC/MT 7/22/91 4 2



CALCULATOR CONVERSIONS OF DECIMALS/FRACTIONS USING FEET AND INCHES

Changing feet, inches and fractions to feet (in decimals), samige: 5' 6 3/4":

1. Change the fraction of an inch to a decinml.
a. Enter the numerator (top number of the fraction)
b. Enter "+"
c. Enter denominator (bottom number of the fraction)
d. Enter "="
Example: 3 + 4 = .75

2. Add the whole inches:
a. Enter " + "
b. Enter the whole inch number
c. Enter " = "
Example: .75 "+ 6" = 6.75"

3. Divide by 12 (there are 12 inches to one foot)
a. Enter " + "
b. Enter " 12 "
C. Enter " = "
Example: 6.75" + 12 = .5625'

4. Add the whole feet
a. Enter " + "
b. Enter number of feet
c. Enter " = "
Example: .5625' + 5' = 5.5625'

Changing feet (in decimals) to feet, inches and fractions, sample: 5.5625:

1. Subtract out whole feet
a. Write down whole feet (everything to the left of the decimal point)
b. Enter " - "
c. Enter the number of feet
d. Enter " = "
Example: 5.5625' - 5' = .5625'

2. Change decimal foot to inches
a. Enter " x "
b. Enter " 12 "
c. Enter " = "
Example: .5625' x 12 = 6.75

3. Subtract out whole inches
a. Write down whole inches (everything to the left of the decimal point)
b. Enter " - "
c. Enter the number of inches
d. Enter " = "
Exurrple: 6.75' - 6' = .75'

4. Change the decimal inch to a fraction
a. Enter " x "
b. Enter " 16 " (for reading to the nearest 16th)
c. Enter " = "
d. Round off the answer and use it as the numerator over a denominator of 16
e. Reduce the fraction to 8ths, 4ths, or 2nds if possible
Example: .75' x 16 =12 ; 12/16 "113/4"

Skill Builders SC/MT 2/4/91 4 3



NAME

DATE

DECIMAL, FRACTION CONVERSION WORKSHEET

Solve to nearest 16th inch, or thousandth of a foot (unless otherwise indicated).

1. 4' 8 3/4" =

2. 6.825' =

3. 38' 5 11/16" =

4. 23.929' =
(to nearest 32nd)

5. 14' 2 1/3" =

6. 17.324' =

7. 20' 11 2/3" =

8. 66.737' =
(to nearest 32nd)

9. 51' 8/32" =

10. 108.49' =

Skill Builders SC/MT 2/14/91



Name Date

CONVERTING DEGREES PRE-TEST

1. Convert 72° 41' to decimal degrees

2. Change 63.7° to degrees, minutes and seconds

3. 16° 31' 12" is how much in decimal degrees?

4. Convert 35° 30' to decimal degrees

5. 56.2° is equal to 56°

Skill Builders SC/SC/MT 7/22/91

minutes seconds
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Name Date

CONVERTING DEGREES POST-TEST

Convert these to decimal degrees.

1. 450 10' = 4. 22° 15' 55" =

2. 880 56' = 5. 750 10' 30" =

3. 750 45 =

Convert these to degrees, minutes and seconds if needed.

1. 60.6° = 4. 56.02° =

2. 35750 = 5. 21.25° =

3. 41.66° =

Skill Builders SC/SC/MT 7/22/91
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NAME

Converting Degrees, Minutes and Seconds to Decimal Degrees

When using the calculator, it is often easier to work with degrees if the minutes and
seconds are changed to decimal degrees. This is easily done by first dividing the
number of seconds by 60, adding the minutes to the decimal and again dividing by 60.
Note: 60" = l', 60' = 10

Exampl In Change 35°30'25" to decimal degrees: 25 -I- 60 = .417,
30.417 + 60 = .5069; 35°30'25" = 35.5069°

Note: The whole number of degrees remains the same.

Converting Decimal Degrees to Degrees, Minutes and Seconds: Conversely, to change
decimal degrees to degrees, minutes and seconds, multiply the decimal by 60. The
whole number is the number of minutes. Subtract out the whole number (the minutes)
and multiply the decimal by 60 again. Round off to the nearest whole number and this is
the number of seconds.

!trample: Convert 45.2131° to degrees, minutes and seconds: .2131 X 60 = 12.786'
12' = .786 X 60 = 47.16"; 45.2131° = 45°12'47" (where 47.16 has been rounded to
nearest whole number)

Convert the following degrees, minutes and seconds to decimal degrees. Round off to
four places.

1. 75°1545" = 2. 105°35'23" =

3. 90°23'59" = 4. 320°54'10" =

Change the decimal degrees to degrees, minutes and seconds. Round off to nearest
whole seconds.

1. 195.33° = 2. 26.9089° =

4 7
3. 45.7515° = 4. 57.5556° =



Name

CONCRETE WALLS AND COLUMNS

How much concrete will it take for the retaining or foundation
walls below?

1. 54' long

Total cu yds:

3. 54' long

Total cu yds:

12 "

Skill Builders MT 3/10/92

6"

11116

36"

3'

18"

4 8

2. 27' long 6"

4. 81' long

Total cu yds:

18"

12 "

5'



How much concrete will it take to pour the following columns:

5. 4 columns

Total cu yds:

7. 3 columns

Total cu yds:

Skill Builders MT 3/10/92

10'

54'

D = 2 ' 6. 10 columns

Total cu yds:

27'



RIGHT TRIANGLE PRE-TEST

Name
Date

1. How many degrees are in the three angles of a right triangle?

Solve the following.

2. 40° 50'
-20° 30'

4. 252 = .5. Convert 25°35' to decimal

degrees.

6. If the sides of a right triangle measure .300 and .400. What is the

length of the hypotenuse?

Skill Builders MT 4/19191 5 0



RIGHT TRIANGLE POST TEST

Name Date

Solve for missing angles and sides in these right triangles:

2.

1.

3.

A

A a 2'9"

B= 2' 6"

C = 4' 2 5/16"

D a 17° 21'

Skill Builders SC/SC/MT 7/23/91

A =
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1. How long is Line "B"?

2. How long is Line "A"?

3. How long is Line "C"?

RIGHT TRIANGLE MATH

80'

(A)

4. In a regular Pentagon, with a radius of 8':

A. How long is the chord (from outside point to outside point)

18'

B. How far is it from the center of a chord to the center of the Pentagon (shown asdotted line)?

Skill Builders MT 3/10/92
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SOLVING FOR RIGHT TRIANGLES

Name
Date

Find the missing parts of the following right triangles.

1. D= 24°, A=7". Find B, E, & C.

B = E C =

2. A = l' 3", E = 300 40'. Find B, C, & D.

B = C = D =

3. D = 66° 20', C = 60.55 ft.. Find A, B, & E

B = E =

4. A= 34 ', B=40'. Find C, D, & E.

C = D = E =

5. B= 25'6", C=40'. Find A, D, & E.

A =

Skill Builders MT 6/5/91

D = E =
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A

EMIT TIM/MUM

B

SAMPLE:
A s s 3

B 4
C 5
D Is 36.87°
E fa 53.13° ./

TO KNOWN
FIND PARTS FORMULA

CALCULATOR APPLICATION
(: = "ENTER")

Casio

C&D CxSIND=A : :x :D:SIN: ai

A B&D Bx TAND=A :Bot :D:TAN: =
A C&B 40B2=A :C:IINV:X2::B:INV:X2: =:4
B C&D Cx COSD=B :C:x:D:COS: =

B A&D A--EtB
TAND

:A:+:D:TAN:=

B C&A 1E2.-7---A2 =B

A&D A -C
SIND

B&D 8-- agC
COSD

A&B NIA24-71.32=C

A&C A =SIND
c

: : - : : : INV : SIN

B&C A =COSD
C

:B..-1.:C:=:INV: COS

D A&B A= TAND
B

:A: + : B: 21: INV: TAN

si
Skillbudders SC/MT Rev. 2m9 1
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TO KNOWN
FIND PARTS FORMULA

CALCULATOR APPLICATION
(: us "ENTER")

Texas Instrument - 34

C&D CxSIND=A :C:x :D:SIN: as

A B&D Bx TAND=A :B:x :D:TAN: =

A C&B :C:X2::B:X2: =:2nd:Iiir4C2 B2 = A

C&D Cx COSI)=13 :C:x:D:COS: IS

B A&D _..A..._18B
TAND

:A:+:D:TAN:=

B C&A :C:X2::A:X2:=:2nd:NITC4e-2A2 2113

A&D _ti_. =C
SIND

:A:+:D:SIN:=

B&D .....i..... INC
COSD

:B:+:D:COS:=

A&B :A:X2:+:B:X2:$21:2nd:Nfr4A2+ B222 C

, C A - SIN D
C

:A:+:C:=:2nd:SIN

B&C A = COSD
C

:B:+:C:=:2nd:COS

LD A&B A = TAND
B

:A:+:B:=:2nd:TAN

Skillbuilders SC(MT Rev. 2/01 tr-
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NAME

DATE

GAZEBO MATHEMATICS
(any number of sides)

The following is a step-by-step information sheet on the mathematics involved in figuring a gazebo of any size,

number of sides and any roof slope. By practicing the mathematics involved in gazebos, students will learn

principles and methods for figuring other carpentry problems such as bolt template layouts, stair slope angles,

squaring building lines, and bay window mathematics.

Thnte "givens" will have to be established to start this exercise: (1) the number of sides of the gazebo; (2) the roof

slope and (3) the diameter.

Fill in all answers as soon as they are figured. Fill in "givens" first.
Given: Number of sides:
Given: Roof slope:
Given: Diameter
A. Radius (hip run):
B. 1. Interior angle:

2. la Interior angle:
C. 1. Span:

2. Run:
D. Chord length:
E. Length of common rafter

per foot of run:
F. Theoretical length of

common rafter:
G. Height of roof:
H. Theoretical length of

hip rafter:
I. Hip rafter cut:

Skill Builders SC/MT 2/4/91
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L To figure radius:
Radius = 1/2 diameter

To figure interior angle:

1. 360' 4- number of sides = interior angle

2. Interior angle + 2 = 1/2 interior angle

To figure span and nin:

1. Hip run = radius (112 diameter)

2. Run (of common rafter) = B
112 interior angle = D
Radius = C
B=cosDxC (:D:cos:x:C:=)

3. Span = 2 x run

To figure chord length (length long point to long point of exterior wall plates.

1. Run = B
112 interior angle = D

2. A=sinDxC (:D:sin:x:C:=)

3. A x 2 = chord length

4. The angle to cut the plates is the same as "la interior angle".

To figure length of common rafter per foot of run:

1. Length per foot of run can be found on tho; fmminugliate
OR

2. A = rise per foot (from roof slope given)
B = 12" (from roof slope given)
C=4A2--T---B2 (:A:X2:+: 12 :X2:=:.%5C )

Page 2 - Anysided
Skill Builders SC/MT 12/90

B = Run

C = Radius
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To figure theoretical length of common rafter :
1. run x length per foot of run (4- 12 to read answer in feet)

G. To figure height of roof:
1. A = total theoretical height of roof

(common run x rise per foot from slope given) A =

Height
H. To figure theoretical length of hip rafter: of roof

B = radius (hip run)
C = theoretical length of hip rafter
C B2

(:A:X2:+:B:X2:=:15F )

I. To figure hip rafter cut:

1. The "rise" will be the same as the "rise" per foot of run for a common rafter.
2. The unit of Lip run can be solved by:

Unit hip run (inches) = Radius fin inches), x unit rise (given in inches)
Height of roof (in inches)

Note: The rafter lengths are theoretical. When laying-out rafters, subtract the ridge and add the
overhang.

Page 3 - Anysided
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NAME
DATE

HEXAGON AND OCMGON GAZEBO MATHEMATICS

Two "givens" will have to be established to start this exercise: (1) the roof slope and (2) the span (distance

across from side to side).

HEXAGON
Fill in all answers as soon as they are figured. Fill in "givens" first
Given: Number of sides: 6
Given: Roof slope (cut of

common rafter):
Given: Span:
A. Run:
B.

1. Interior angle:
2. 1/2 Interior angle:

C.
1. Radius (hip run):
2. Diameter

D. Chord longth (same as radius for '

hexagon only):
E. Length of common rafter

per foot of run:
F. Theoretical length of

common rafter:
G. Height of roof:
H. Theoretical length of

hip raftec
I. Hip rafter cut:

Skill Builders SC/MT 2/4/91
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A. To figure the run:
Run = 1 /2 span

13. To figure intaior angle:

1. 360° + numbee of sides = interior angle

2. Interior angle + 2 = 14 interior angle

C. To figure radius/diameter:

1. C
Cos D

( : B : + : D : cos : = ) (: = Enter )

2. Radius x 2 = Diameter

B = Run

D. To figure chord length for octagon (length long point to long point of exterior wall plates.

1. Run an B
112 interior angle = D

2. a) A = sin D x C (when radius is known)
(:D:sin:x:C:=)

OR
b) A = B x tan D (when run is known)

(:B:x:D:tan:=)

3. A x 2 = chord length

4. The angle to cut the plates is the same as "112 intezior angle".

E. To figure length of common rafter per foot of run:

1. Length per foot of run can be found on the

ftaMing.21RalL
OR

2. A = rise per foot (from roof slope given)
B = 12" (from roof slope given)
C=4X77.17. (:A:X2:+: 12 :X2:=:.s.ri)
C = Length per foot of run

Page 2 - Hexagon/Octagon
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I;



To figure theoretical length of common rafter:
1. run x length per foot of run (4- 12 to read answer in feet) y

G. To figure height of roof:
1. A = total theoretical height of roof (common run x rise per foot from slope given)

EL To figure theoretical length of hip rafter:
B = radius (hip run)
C = theoretical length of hip rafter
C=1;c:-B2 A = height
(:A:X2:+:B:X2:=:+=ff) ofroof

I. To figure hip rafter cut: B = radius

1. The "rise" will be the same as the "rise" per foot of run for a common rafter.

2. The unit of hip run can be solved by:

Unit hip run (inches) = Radius (in inches) x unit rise (given in inches)
Height of roof (in inches)

Note: The rafter lengths are theoretical. When laying-out rafters, subtract the ridge and add the

overhang.

Page 3 - Hexagon/Octagon
Skill Builders SC/MT 12/90 61
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Apprenticeship and
Joiners of America.
Washington, D.C., 1

Apprenticeship and
Joiners of America.
1976.

COM= WaMtR LS

Training Department, United Brotherhood of Carpenters and
ni II - M c i, Work.. ek,

975.

Training Department, United Brotherhood of Carpenters and
Carpentry: Mathematics for Carpentry, Washington, D.C.,

Apprenticeship and Training Department, United Brotherhood of Carpenters and
Joiners of America. aup.ratn, Washington, D.C., 1975.

Brown, Walter C. Blueprint Readingfor Construction, Goodheart-Willcox
Company, Inc., West Holland, Illinois, 1989.

Charnhas, Mary S. and others. Emential Mathematics for Life, Lifelong Learning
Division, Scott Foresman and Company, Glenview, Illinois, 1989.

Mt. Hood Community College, GED Mathematics Skill Book.
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Carpenter's Training Center
Final Papers for Grant

Submitted by Marjorie A. Taylor I'. Sandy Clawson
for

Mt. Hood Community College
March 23, 1992
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1. How long is Line "B"?

2. How long is Line "A"?

3. How long is Line "C"?

RIGHT TRIANGLE MATH

(A)

4. In a regular Pentagon, with a radius of 8':

A. How long is the chord (from outside point to outside point)

B. How far is it from the center of a chord to the center of the Pentagon (shown
dotted line)?

Sla Builders MT 3/10/92
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Name

CONCRETE WALLS AND COLUMNS

How much concrete will it take for the retaining or foundation
walls below?

1. 54' long

Total cu yds:

3. 54' long

Total cu yds:

12"

Skill Builders MT 3/10/92

6"

.01111=11=

36"

18'

2. 27' long 6"

4. 81' long

3 Total cu yds:

18"

12 "



Name

Date

CARPENTRY MATH QUIZ

The following questions are designed to aid the student in a study of mathematics for
carpenters. Students taking this quiz may use calculators, books, hand-out sheets and
information from the instructor or other students to figure their answers. Good Luck!

1. Convert the following decimal feet to feet, inches, and the nearest 16th of an
inch:

101.33' 16.29'

198.60' 256.77'

137.41' 112.94'

2. Use a calculator to convert the following dimensions to decimal feet, rounded off
to the nearest 100th:

3' 7 1/4"

28' 6 5/8"

6' 8 5/16"

112' 1 3/8"

75' 3 15/16"

3. How many board feet are in each of the following pieces of lumber?

8' X 2" X 4"

16' X 2" X 8"

12' X 1" X 6"

4' X 4" X 4"

18' X 4" X 14"

6' X 1" X 2"
6 8



4. A concrete wall is to be built 8" wide, 8' tall and 37' long. How many cubic yards
will it take to pour it ( to the nearest 100th ) ? How many yards would you order?

Total cubic yards =

Concrete to order =

5. How much concrete will it take to pour the following 12" deep footing?
39'

Total cubic yards ( nearest 100th) =

Yards you would order =

6. How much concrete will it take for a 40' long retaining wall of the following
dimensions? 10"

Total cubic yards ( nearest 100th) :

Yards you would order:

7. How much concrete will it take to pour 8 round columns,
14" in diameter and 13' 4" tall?

Total cubic yards ( nearest 100th )

Yards you would order:

69
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8. How many sheets of 4' X 8' plywood would you order to cover a floor area
38' wide by 42' long?

Number of sheets:

How many sheets of 4' X 8' plywood would you order for the exterior walls of a
house 38' wide by 42' long with a sectional view as follows:

Number of sheets:

9'

Top plate
4.1

Stud

Floor joist
141i

44
Plate

10. Figure the theoretical length for a common rafter on a 5:12 slope for a 34' wide
house with a gable roof:

Decimal theoretical length to nearest 100th:

Theoretical length in feet, inches and nearest 16th:

Decimal theoretical total length with a 2' overhang:

Theoretical total length with a 2' overhang in feet and inches:

11. What is the diagonal measurement ("C") in the following drawing:

Decimal to nearest 100th:

Feet, inches and nearest 16th:

22'

10'

C 15' 4 7/8"

28' 5"



12. What angle would a set of stairs be if each riser was 7 5/16" and each tread was
10 11/16"?

Angle = degrees minutes seconds

13. I w long is each side of the octagon below?

Decimal to nearest 100th:

Feet, inches and nearest 16th:

11' 3 1/8"

14. How long is each side of a hexagon ( 6 sides) that has a diameter of 12' ?

Length =
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CARPENTER TRAINING CENTER
Monday-Wednesday Math Lab

POST-PROGRAM PARTICIPANT
Survey Sheet

Class Information:

1. What can you do now that you couldn't do before taking thLs class?

ICA

2. How many classes have you attended so far? =2- Classes

3. Has this class helped you meet or work toward any of your personal goals?

Yes No
Why or why not? Lineker.5441)11 Alve A. ni Dire-

4. Circle one number in each row across to show how you would rate each item.

licamsukLystmatc_thLtungrain2
Very interesting to me 4 3 2 1 Boring to me

Very useful to me on the job 4 3 2 1 Totally useless to me
on the job

Very useful to me 5 & 3 2 1 Totally useless to me
outside work outside work

Exactly what I expected

Hoz yould vw_r_rate the materials?
Easy to learn and simple 5
for me

4 3 2 1 Not at all what I
ex2ected

3 2 1 Hard to learn and
confusing for me

5. Would you recommend this course to a co-worker or friend?
Ii)e(s ihr. No , -

Why or why not? -V 614077, hek) 41A eV-4e." ca,/
AIS 64)

6. If you could change anything about this program, what would it be?

Thank you for taking time to help evaluate this course. Your answers will be very useful in trying to make it
better.

Skill Builders SC/MT 10/14/91

72 BEST UM' ttirlinE



CARPENTER TRAINING CENTER
Moaday-Weduesday Math Lab

POST-PROGRAM PARTICIPANT
Survey Sheet

Class Information:

1. What can you do now that you couldn't do before taking this class?
----1.21:20 der

2. How many classes have you attended so far? /4-414 dvbelt-ses

3. Has this class helped you meet or work toward any of your personal goals?

..&...... - Why or why not?
Yes No

4. Circle one number in each row across to show how you would rate each item.

HilliLmaialslxiumtc.illieuungram2
Very interesting to me 4 3 2 1

Very useful to me on the job (ID 4 3 2 1

Very useful to me
outside work

4 3 2 1

Exactly what I expected .

liaMmauld.Xi211.=LIhUllailtiale

4 3 2 1

Easy to learn and simple
for me

4 3 2 1

Boring to me

Totally useless to me
on the Job

Totally useless to me
outside work

Not at all what I
emected

Hard to learn and
confusing for me

5. Would you recommend this course to a co-worker or friend?

Why or why not?
No

6. If you cropld change anything about this program. what would it be?

Thank you for taking time to help evaluate this course. Your answers will be very useful in crying to make it
better.

Skill Builders SC/MT 10/14/91



CARPENTER TRAINING CENTER
Monday-Wednesday Math Lab

POST-PROGRAM PARTICIPANT
Survey Sheet

Class Information:

1. What c you do now that you couldn't do before taking this class?
Ir

zve_A-5-

2. How many classes have you attended so far? Classes

3. Has this class helped you meet or work toward any of your personal goals?

Yes
Why or why not? Z14;42.-ritS/A4.I,9

No 44./cAr/f-,

4. Circle one number in each row across to show how you would rate each iten.

j-low would ysialat,
Very interesting to me 5 4

Very useful to me on the job c
2 1 Boring to me

4 3 2 1 Totally useless to me
on the job

Very useful to me
outside work

5 T.) 3 2 1 Totally useless to rne
outside work

Exactly what I expected 5 4

Elnly_waukLy211..ratLihematicrIala
Easy to learn and simple
for me

2 1 Not at all what I
ex2ected

4 3 2 Hard to learn and
confusing for me

5. Would you recommend this course to a co-worker or friend?

Why or why not?

6. If you could change anything about this program, what would tt be?
/frMe& 7:ML-7" it/i--rit:rn L-77) zi.477-7 rtip, LeSc A/c/3

Thank you for taking time to help evaluate this course. Your answers will be very useful in trying to make it
better.

Skill Builders SC/MT 10/14/91
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CARPENTER TRAINING CENTER
Monday-Wednesday Math Lab

POST-PROGRAM PARTICIPANT
Survey Sheet.

Class Information:

1. What can you do now that you couldn't do before taking this class?
Ll tfu vtiat e y.0 1 irae./C

2. How many classes have you attended so far'? Classes

3. Has this cla helped you meet or work toward any of your personal goals?if4ac,c_ ii , t e c.ffec.
7 staA4/4 ;:_c oi. 4441-A)

4. Circle one number in each row across to show how you would rate each item.

Yes No
Why or why not?

How would you rate this program?
Very interesting to me 5

Very useful to me on the Job 5 4

Very useful to me
outside work

5 4

Exactly what I expected 5 4

How would you rate the materials?
Easy to learn and simple
for me

5 4

2 1 Boring to me

2 1 Totally useless to me
on the Job

2 1 Totally useless to me
outside work

, 3 ) 2 1 Not at all what I
emected

2 1 Hard to learn and
confusing for me

5. Would you recommen4 this course to a co-worker or friend?

Why or why not?
(5

6. If you could change anything about this program. what would it be?

Thank you for taking time to help evaluate this course. Your answers will be very useful in trying to make it
better.

Skill Builders SC/MT 10/14/91
7 5



CARPENTER TRAINING CENTER
Monday-Wednesday Math Lab

POST-PROGRAM PARTICIPANT
Survey Sheet

ow,

Class Information:

1. What 9an ypu o riovahat you couldn't do before taking this class?
WHdeir .5-7-4-/rd A 1,efer

2. How many classes have you attended so far? .1-- Classes

3. Has this class helped you meet or work toward any of your personal goals?

Why or why not?
Yes No

4. Circle one number in each row across to show how you would rate each item.

ligny_wm_Aal Liatrahigiamuni2
Very interesting to me 4 3 2 1 Boring to me

Very useful to me on the Job ; 4 3 2 1 Totally useless to me
on the job

Very useful to me
outside work

5 4 3 2 1 Totally useless to me
outside work

Exactly what I expected 4 3 2 1 Not at all what I
exsected

How would you rate the materials? .

Easy to learn and simple 5 4 3 2 1 Hard to learn and
for me confusing for me

5. Would you recommend this course to a co-worker or friend?
Yes

Why or why not?
No

'6. If you could change anything about this program, what would it be?

Thank you for taking time to help evaluate this course. Your answers will be very useful in trying to make a
better.

Skill Builders SC/MT 10/14/91
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CARPENTER TRAINING CENTER
Monday-Wednesday Math Lab

POST-PROGRAM PARTICIPANT
Survey Sheet

Clam Information:

1. What can you do now that you couldn't do before taldng this class?

2. How many classes base you attended so far? 0/.- Classes

3. Has this class helped you meet or work toward any of your personal goals?2 sawa,. Why or why not? ..itmleA,OL) ettk
Yes No

4. Circle one number in each row across to show how you would rate each item.

1,7*Liticti3

HOLE11111finkzattihiazagram2
Very interesting to me 4

Very useful to me on the Job cy 4

Very useful to me
outside work

(,) 4

Exactly what I expected 5 4

liasy_mujd you rate the materials?
Easy to Itarn and simple ()
for me

3 2 1

3 2 1

3 2 1

2 1

3 2 1

Boring to me

Totally useless to me
on the Job

Totally useless to me
outside work

Not at all what I
exiected

Hard tn learn and
confusing for me

5. Would you recommend this course to a co-worker or friend?

Why or why not?
No

6. If you could change anything about this program, what would it be? 4 121yal

Thank you for taking time to help evaluate this course. Your answers will be very useful in trying to make it
better.

Skill Builders SC/MT 10/14/91
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CARPENTER TRAINING CENTER
Monday-Wednesday Math Lab

POST-PROGRAM PARTICIPANT
Survey Sheet

wan Information:

1. Whatsan you do now that you couldn't o before taking this class?
le.siteS-AsA.oreje - 0.-/orms _.ePot# C04.4/..

2. How many classes have you attended so far? / Classes

3. Has this class helped you meet or work toward any of your personal goals?

Yes No
Why or why not?

4. Circle on. number in each row across to show how you would rate each item.

How would you rate this program?
Very interesting to me

vtery useful to me on the job

Very useful to me
outside work

4 3 2 1 Boring to me

4 3 2 1 Totally useless to me
on the job

4 3 2 1 Totally useless to me
outside work

Exactly what I expected . 5 4 2

ammtauldmuuatralranattriald
Easy to learn and simple 5
for me

1 Not at all what I
exiected

4 '6) 2 1 Hard to learn and
confusing for me

5. Would you recommend this course to a co-worker or friend?

Why or why not?
Yes

1 1 .1I 1=1.

No

6. if you could change anything about this program. what would it be? _,-.42/41/' /4.1 0.77--...;tan

Thank you for taking time to help evaluate this "..ourse. Your answers will be very useful in trying to make a
better.

Skill Builders SC/MT 10/14/91
78



CARPENTER TRAINING CENTER
Monday-Wednesday Math Lab

POST-PROpRAII PARTICIPANT
Survey Sheet

Class Information:

1. What can you do now that you couldn't do before taking this class?

2. How many classes have you attended so far? --.1.-- Classes

3. Has this 9tass helped you meet or work toward any of your personal goals?

Why or why not?
Yes No

4. Circle one number in each row across to show how you would rate each item.

USLYLMIlid.X.411.1igrailla.1=1211112
Very interesting to me

Very useful to me on the job

4

4

Very useful to me
outside work

5 (9.

Exactly what I expected

flow would you rate the materiala
Easy to learn and simple 5
for me

4

4

3 2 1

3 2 1

3 2 1

3 2 1

3 2 1

5. Would you recommend this course to a co-worker or friend?

Why or why not?

Boring to me

Totally useless to me
on the job

Totally useless to me
outside work

1 -7
Yes

Not at all what
ex/Feted

Hard to learn and
confusing for me

No

6. If you could change anything about this program, what would it be?

Thank you for taking time to help evaluate this course. Your answers will be very useful in trying to make it
better.

Skill Builders SC/MT 10/14/91
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CARPENTER TRAINING CENTER
Monday-Wednesday Math Lab

POSTPROORAM PARTICIPANT
Survey Sheet

Class Information:

1. What can you do now that you couldn't do before taking this class?

a.

2. How many classes have you attended so far? Zr Classes

3, Has this c helped you meet or work toward any of your persoml goals?

Yes No
Why or why not?

4. Circle one number in each row across to show how you would rate each item.

litlEmouldyszaxatc_thlaismgranai
Very Interesting to me

Very useful to me on the job

Very useful to me
outside work

Exactly what I expected

flow would you rate the materials?
Easy to learn and simple 5
for me

4 3 2 1

4 3 2 1

4 3 2 1

4 3 2 1

3 2 1

Boring to me

Totally useless to me
on the job

Totally useless to me
outside work

Not at all what I
emected

Hard to learn and
confusing for me

5. Would you recommend this course to a co-worker or friend?

Why or why not?

j/

Yes No

6. If you could change anything about this program, what would it be? 4VO7A "14.

Thank you for taking time to help evaluate this course. Your answers will be very useful in trying to make it
better.

Skill Builders SC/MT 10/14/91



CARPENTER TRAINING CENTER
Monday-Wednesday Math Lab

POST-PROGRAM PARTICIPANT
Survey Sheet

Class Information:

1. What can you do now that you couldn't do befo taking this class?

2. How many classes have you attended so far? Z.-- Classes

3. Has this classjielped you meet or work toward any of your personal goals?

Yes No
Why or why not?

4. Circle one number in each row across to show how you would rate each item.

Very interesting to me S-52

Very useful to me on the job

Very useful to me
outside work

Exactly what I expected

4 3 2 1 Boring to me

4 3 2 1 Totally useless to me
on the job

4 3 2 1 Totally useless to me
outside work

5 4 67 2 1

LIQW.woulaysatiatc_thcmatcriala
Easy to learn and simple 5
for me

4 3 6-.) 1

..t at all what I
2ected

Hard to learn and
confusing for me

5. Would you recommend this course to a co-worker or friend?

Why or why not?
Yes No

6. If you could change anything about this program, what would it be?

Thank you for taking time to help evaluate this course. Your answers will be very useful in trying to make it
better.

Skill Builders SC/MT 10/14/91
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CARPENTER TRAINING CENTER
Monday-Wednesday Math Lab

POST-PROGRAM PARTICIPANT
Survey Sheet

Class Information:

1. What can you do now tha you couldn't do before taking this class?

2. How many classes have you attended so far? / Classes

3. Has this class helped you meet or work toward any of your personal goals?

Yes
Why or MD, not?

No h efr
4. Circle one number in each row across to show how you would rate each item.

j-low would_vou rate this proftram?
Very interesting to me 4 3 2 1

Very useful to me on the job 4 3 2 1

Very useful to me
outside work

5 4 2 1

Exactly what I expected 5 4 3 1

HalasnallysaiattlhEmatcrlala
Easy to learn and simple
for me

4 3 1

Boring to me

Totally useless to me
on the job

Totally useless to me
outside work

Not at all what I
emected

4-e edira-it lit.tks exret
Hard to learn and
confusing for me

5. Would you recommend this course to a co-worker or friend?

Why or why aot?
Yes No

6. If you could change anything about this program, what would it be? cb 41 thiNe 0 44-/2

Thank you for taking time to help evaluate this course. Your answers will be very useful in trying to make itbetter.

Skill Builders SC/MT 10/14/91
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CARPENTER TRAINING CENTER
Monday-Wednesday Math Lab

POST-PROGRAM PARTICIPANT
Survey Sheet

Class Information:

What can you do now thatru couldn't do before taking this class?

2. How many classes have you attended so far? a__ Classes

3. Has this class helped you meet or work toward any of your personal goals?

Why or why not?
Yes No

4. Circle one number in each row across to show how you would rate each item.

thatavaukLysaLlatcalikungian2
Very interesting to me

Very useful to me on the job

4 3 2 1 Boring to me

4 3 2 1 Totally useless to me
on the job

Very useful to me
outside work

4 3 2 1 Totally useless to me
outside work

Exactly what I expected

Easy to learn and simple
for me

4 3 2 1 Not at all what I
emected

4 3 2 1 Hard to learn and
confusing for me

5. Would you recommend this course to a co-worker or friend?
YeS

Why or why not?
No

6. If you could change anything about this program, what would it be?

Thank you for taking time to help evaluate this course. Your answers will be very useful in trying to make it
bettee.

Skill Builders SC/MT 10/14/91 83



CARPENTER TRAINING CENTER
Monday-Wednesday Math Lab

POST-PROGRAM PARTICIPANT
Survey Sheet

Class Information:

1. What can you do now that you couldn't do before taking this class?
Sy 6 ire,tif ffi v cr

pds Go_ et, fah

2. How many classes have you attended so far? Classes

3. Has this class helped you meet or work toward any of your personal goals?

Gc.1 ,64; C/cpsWhy or why not?
Yes No in 0.2.4A fle.-/- /9,44, HCar ( Us e

4. Circle one number in each row across to show how you would rate each item.

HaiLyigulaxgaxate_thajwcazuz
Very interesting to me 5 4

Very useful to me on the job 5

Very useful to me
outside work

5 4

.4

Exactly what I expected 5 4

How would yottrate the materials?
Easy to learn and simple
for me

5 4

) 2 1 Boring to me

2 1 Totally useless to me
on the job

0.) 2 1 Totally useless to me
outside work

2 1

C.n 2 1

Not at all what I
ex2ected

Hard to learn and
confusing for me

5. Would you recommend this course to a co-worlm or friend?
i Yes No

Why or why not? 1-P- 4 / _L z
C

6. If you could change anything about this program, what would it be? x/o 714

Thank you for taking time to help evaluate this course. Your answers will be very useful in trying to make tt
better.

Skill Builders SC/MT 10/14/91
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CARPENTER TRAINING CENTER
MondarWednesday Math Lab

POST-PROGRAM PARTICIPANT
Survey Sheet

Class Information:

1. What can you do now that vou couldn't do before taking
- -t4.7

dr_>cos. "44t.

2. How many classes have you attended so far?

fie

is class?
f eel /7

2 Classes

3. Has this class helped you meet or work toward any of goals?

Why or why not? (4.'P V e
Yes No

4. Circle one number in each row across to show how you would rate each item.

How would you rate this program?
Very interesting to me

Very useful to me on the job

Very useful to me
outside work

5

Exactly what I expected

How would you rate the materials?
Easy to learn and simple
for me

4 3

3 2

4 3 2

4 2

4 3 2

I Boring to me

1 Totally useless to me
on the job

1 Totally useless to me
outside work

1 Not at all what I
emected

1 Hard to learn and
confusing for me

5. Would you recommend this course to a co-worker or friend?

cin / 71 /)(e4Why or witty not?

M-1/1ti Vit7 404/

6. If you could chge anything about this program. what would it be?
./ /7 C...fl"ji

Thank you for taking time to help evaluate this course. Your answers will be very useful in trying to make it
better.

Skill Builders SC/MT 10/14/91
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CARPENTER TRAINING CENTER
Moaday-Wednesday Math Lab

POST-PROGRAM PARTICIPANT
Survey Sheet

Class Information:

1. What can you do now that you couldn't do before taking this class?

2. How many classes have you attended so far? I Classes

3. Has this class helped you meet or work toward any of your personal goals?

Yes No
Wny or why not?

4. Circle one number in each row across to show how you would rate each item.

How would you rate this program?
Very interesting to me

Very useful to me on the job

Very useful to me
outside work

Exactly what I expected

4 3 2 1 Boring to me

4 3 2 1 Totally useless to me
on the job

4 3 2 1 Totally useless to me
outside work

5 4 3 2

flow would you rate timmaterials?
Easy to learn and simple,. 5 4
for me

IM MIND ONINII 1"4.4 CTIA14n rtAlk it el confusing for rne

5. Would you recommend this course to a co-worker or friend? ---V---

Not at all what I
ex-sected

1 Hard to learn and

Why or why not? --- Yes No

6. If you could change anything about this program, what would it be?

Thank you for taking time to help evaluate this course. Your answers will be very useful in trying to make it
better.

Skill Builders SC/MT 10/14/91
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CARPENTER TRAINING CENTER
Monclay-WednesdaY Math Lab

POST-PROGRAM PARTICIPANT
Survey Sheet

Clan Information:

1. What cp you do now that you couldn't do before taking this class?

2. How many classes have you attended so far? Classes

3. Has this class helped you meet or work toward any of your personal goals?

Why or why not? AziA° iof.orze
Yes No

4. Circle one number in each row across to show how you would rate each item.

How would you rate this program?
Very interesting to me

Very useful to me on the job

4 3 2 1 Boring to me

4 3 2 1 Totally useless to me
on the Job

Very useful to me
outside work

5 3 2 1 Totally useless to me
outside work

Exactly what I expected 5 4 3 2 Not at all what I
emected

How would you rate the materials?
Easy to learn and simple 5 4 a 2
for me

1 Hard to learn and
confusing for me

5. Would you recommend this course to a co-worker or friend?

oe,
1111MMINONIO

6. If you could change anything about this program, what would it be?

Why or why not?
Yes

.4.216

4112

4
c1(

Thank you for taking time to help evaluate this course. Your answers will be very useful in trying to make it
better.

Skill Builders SC/MT 10/14/91
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CARPENTER TRAINING CENTER
, Monday-Wednesday Math Lab

POST-PROGRAM PARTICIPANT
Survey Sheet

Class Information:

1. What can you do now that you couldn't do before taking this class?

rpki. VlS L)_lj av rtJCL,..letirtar

i e c vvta_is c4-7Vm-

- sc .

2. How many classes have you attended so fax? Classes

3. Has this class helped you meet or work toward any of your personal goals?

No
Why or why not?

4. Circle one number in each row across to show how you would rate each item.

IISELMIllan.krattlihialm2gram2
Very interesting to me 5

Very useful to me on the job 5

3 2 1 Boring to me

3 2 1 Totally useless to me
on the job

Very useful to me
outside work

5 4 2 1 Totally useless to me
outside work

Exactly what I expected 5

1101_21.41.1kiaarattlhLmat,_
Easy to learn and simple 5
for me

3 2 1 Not at all what I
exxected

3 2 1 Hard to learn and
confusing for me

5. Would you recommend this course to a co-worker or friend?

Why or why not?
Yes No

^k6. If you could change anything about this program w at vvould it be9 ."3- \i I

(s\
(1- -C7-V\ k U

Thank you for taking time to heip evaluate this course. Your answers will be very useful in trying to make it
better.

Skill Builders SC/MT 10/14/91
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